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ABSTRACT 
 
 
A cross- sectional study was conducted from November, 2014 to April, 2015 in and around 
Kombolcha town with the objective of determining the prevalence of ticks and assessing the level of 
infestation by considering different risk factors such as breed, sex, age, body condition scores, 
management system and the origin of the animals. Adult ticks were randomly collected from 384 
local 109(48.44%) and cross 83(52.20%) breed cattle. Out of the total 384 cattle examined, 
192/384(50%) were found to be infested by tick of different genera. From the total ticks collected, 
Amblyomma, Rhipicephalus, Hyalomma and Boophilus were accounted 56.77%, 23.96%, 11.46% 
and 7.81% respectively. The risk factors breed such as local 109 (48.44%), and cross 83(52.20%) 
(p=0.744, χ2=1.955), sex such as female 83(50.92) and male 109(49.93) were (p= 0.674, χ2= 2.339,  
and the origin of animals such as Ancharo 36 (50%), Chefew 42 (53.16%),Thomas 24 
(47.06%),Gedera 63 (47.73%), and Tebissa 27 (54%) were (p=0.686, χ2= 2.823) of cattle did not 
show any statistical significant difference in the infestation rate though there was statistical 
significant difference in the infestation rate with the body condition score of poor 101(64.74%), 
medium 45 (46.39%), and good conditioned 46 (35.11%) were (p= 0.000,  χ2= 29.387), 
management such as extensive 82 (65.68%), semi intensive 63 (43.92% and intensive 47 (41.72) 
were (p= 0.006, χ2= 21.631), and age such as young 83 (47.98%), and adult 109 (51.66%) were (p= 
0.045, χ2= 9.742) of the animals. The highest prevalence of tick infestation in the study area might 
be associated to lack of community awareness about the impact of ticks, health care services, and 
management practices of cattle. It is strongly suggested that the need to implement community 
awareness together with the setting up of tick prevention and control strategies. 
 
 
Keywords: Cattle, tick, Prevalence, Kombolcha 
 
1 
 
1. INTRODUCTION 
 
 
Ethiopia, located in the horn of Africa, between latitude of 30 to 15
o
N of the equator and longitude 
33 to 48
o
E, is an agrarian country with an estimated total land area of 1,101,000km
2
.The country 
has an extremely diverse topography, a wide range of climatic features and multitudes of agro 
ecological zone, which makes the country suitable for different agricultural production system. This 
in turn has contributed to the existence of large diversity of farm animal genetic resources (Lodos et 
al., 2000).It has the largest number of livestock in Africa, approximately 53.99 million cattle, 25.5 
million sheep and 24.06 million goats, 1.91 million horses, 6.75 million donkeys, 0.35 million 
mules, 0.92 million camels, 50.38 million poultry and 5.21 million bee hives (CSA, 2012/13). The 
proportion of total population in agricultural sector is 82.4% (CSA, 2008). 
 
Among livestock, cattle play a significant role in the socio-economic aspects of the life of the 
people of Ethiopia. In addition to the products like meat and milk cattle provide draught power for 
cultivation of the agricultural lands of many peasants. Skins and hides are also important 
components of the livestock sector in generating foreign export earnings (Tamiru and Abebaw, 
2010). Even though they are important components of the Ethiopian farming system, their 
contribution to food production, rural income and export earnings are far below the expected 
potential. This is because cattle production in Ethiopia is constrained by the compound effects of 
animal diseases, poor feeding and poor managements (Getachew, 1995). 
 
Ticks are arachnids in the sub class acari which are relatively large and long lived parasite. They are 
blood feeding external parasites. They maintain their parasite existence by feeding on vertebrate host. 
Tick bites can be directly debilitating to domestic animals causing mechanical damage, irritations, 
inflammations and hypersensitivity. When ticks are present in large numbers, feeding may cause 
anemia and reduction of productivity (Marquardt et al., 2000). A complex of problems related to ticks 
and tick-borne diseases of cattle created a demand for methods to control ticks and reduce losses of 
cattle production and productivity (George et al., 2004). Control of tick infestations and the 
transmission of tick-borne diseases remain a challenge for the cattle industry in tropical and subtropical 
areas of the world. Tick control is a priority for many countries in tropical and subtropical regions 
(Lodos et al., 2000). 
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Different tick genus are widely distributed in Ethiopia and a number of researchers reported that the 
distribution and abundance of ticks in different parts of the country; it has not been yet enough to 
have the country wide distribution figures and their burden (Wall et al., 2001). Ticks are obligate, 
blood feeding ecto-parasites of vertebrates, particularily mammals and birds. It has been estimated 
that about 80% of the world population of cattle’s are infested with ticks (Minjauw and Mcleod, 
2003). Ticks that are considered to be most important to domestic animals health in Africa comprise 
about seven genera. Among these tick genera the main ticks found in Ethiopia are Amblyomma 
(40%), Boophilus (21%), Heamophisalis (0.5%), Hyalomma (1.5%), and Rhipicephalus (37%) (De 
Castro, 1997).  
 
In Ethiopia, among the major parasitic disease, ticks and tick born disease rank third after 
trypanosomiasis and endoparasitism in causing economic losses (Bekele, 2002). An estimated 
overall loss of US$ 500,000 was from hide and skin downgrading as a result of ticks, and 
approximately 65.5% of major defects of hides in Eastern Ethiopia are caused by ticks. The annual 
global cost associated with tick and tick born diseases in cattle range between US$ 13.9 and US$ 
18.7 billion (De Castro, 1997).  
 
Ticks and tick borne diseases causes enormous losses all over the world, however, their importance 
is felt in the tropics south of sahara where fatal diseases such as east coast fever (ECF) transmitted 
by Rhipcephalus appendiculatus. The society who lives in Kombolcha have not good knowledge 
about the risk factor of tick on the animals health and on their general product. Especially the 
farmers do not think the tick disease as diseases. Even if there any veterinarian around them, they 
do not take their animals towards the clinic. Due such misunderstanding condition, animals are 
suffering in tick disease. Therefore I wanted to study tick prevalence’s on this area. 
The main objective of the work is 
 To determine the existing tick and their spatial distribution  
 To study the infection rate of animals in the area 
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2. LITERATURE REVIEW  
 
 
2.1 Tick morphology 
 
Ticks are classified into two families, argarisidae or soft ticks and ixodidae or hard ticks which differ 
considerably by their structure (Hendrix, 1998). Structurally the agarisidae are distinguished by having 
the body covered by a leathery cuticle marked by granulation and sometimes small circular discs, but 
not plates or shields (Zajac and Conboy, 2006). The ixodidae, have scutum that almost completely 
covers the back in masses but only the anterior (Wall et al., 2003). Ixodidae is the most important ticks 
which often called the hard ticks, because of the presence of a rigid chitinous scutum which covers the 
entire dorsal surface of the adult male; in the adult female and in the larva and nymph it extends for 
only a small area which permits the abdomen to swell after feeding (Wall et al., 2001). 
 
The monthparts carried on the capitulum are anterior and visible from the dorsal surfaces (Aymer et al., 
2006). Other distinguishing features are a series of grooves on the scutum and body and in some genera 
a row of notches, called festoons, on the posterior border of the body. Chitinous plates are sometimes 
present on the ventral surfaces of males. The genital opening is in the ventral mid-lines and the anus is 
posterior. Sometimes have colored enamel like areas on the bodyand these are called “ornates ticks”. 
The adults have a pair of spiracles behind the 4
th
 pair of legs (Bowman, 2003). 
 
Hard ticks remain attached for several days during feeding. For ticks with long mouth parts, attachment 
by the chelicerae and hypostome is sufficient to anchor the ticks in place. However for ticks with short 
mouth parts, attachment is maintained during feeding by secretions from salvary glands which harden 
around the mouth parts and effectively cement the ticks in place. Female ticks can show substantial 
increases in size when they engorge during feeding (Cumming, 1997).  
 
Male ixodidae ticks are usually smaller than females. Males imbibe little blood when they feed and 
show little increase in size. Ixodidae ticks possess a sclerotized dorsal shield or plate on the idiosoma 
called scutum. In males, the scutum covers the entire dorsal surfaces, where as in females the scutum is 
relatively small to facilitate the size increase, which occurs during feeding. The scutum is different to 
see in fully engorged females. If the scutum has pattern of grey and white on a dark background, it is 
described as ornate, if not it is described as inornate (Marquardt et al., 2000). 
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2.2. Epidemiology of ticks 
 
Ticks are most active during the warm season provided there is sufficient rainfall, but in some 
genera the larval and nymphal stages are also active in milder weather and this affects the duration 
and timing of control programmes (FAO, 2009). 
 
 
2.3 Life cycle 
 
There are four major stages in the life cycle of ticks: egg, larva, nymph, and adult. Following their 
engorgement on the host, female ticks drop off the host and seek protected places, such as in cracks and 
crevices or under leaves and branches, to lay their eggs (Gatenby, 2002). During the passage through 
these stages ixodidae ticks takes a number of large blood meals, inter spersed by lengthy free living 
periods. The time spent on the host may occupy as little as 10% of the ticks. They are relatively long 
lived and each female may produce several thousand eggs (Andrew et al., 2004). 
 
According to the numbers of hosts, Ixodids ticks are classified as one-host ticks, two-host ticks, three-
host ticks and Argasids classified as multi-host ticks (Chauhan, 2006). In one-host ticks, all the parasitic 
stages (larva, nymph and adult) are on the same hosts; in two- host ticks, larva attach to one host, feed 
and moult to nymphal stage and engorged, after which they detach and moult on the ground to adult; 
and in three-host ticks, the larva, nymph and adult attach to different hosts and all detach from the host 
after engorging, and moult on the ground (Richard, 1997). In multi-host ticks (Argasids), a large 
number of hosts are involved and it is common to have five moults, each completed after engorging and 
detaching from the hosts (Boden, 2005). 
 
All hard ticks undergo a single molt from the larval to the nymphal stage and a second molt from the 
nymph to the adult (Maximov, 1982). Tick species that remain on the host during the two molting 
period are known as one-host ticks. In two- host tick species, the molt to the nymphal stages occurs on 
the host, but the engorged nymphs leaves the host, molts in the environment and then finds a new host. 
In the three- host tick life cycle, both the larva and the nymph leave the host to molt, attaching to a host 
again after each molt (Madria et al., 2000). 
. 
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The ticks detect the approach of the host using vibrations, moisture, heat and passing shadows may also 
be important cues in host recognition (Taylor et al., 2007). Once contact made, as the host animal 
brushes past, the ticks transfer to the host and then move over the surfaces to find their preferred 
attachment sites. Preferred sites for attachment may be highly specific to the particular species of ticks 
(Urquhart et al., 1996). 
 
 On completion of feeding the larvae drop to the ground where, 2 to 3 weeks later, the moult to become 
nymphs. After several months the nymph begin to quest for a second host. The second host need not 
necessarily be of the same species as the first. After feeding, the nymphs drop to the ground and then 
moult to become adults. Finally after a further interval, adults begin to quest. The third host is usually a 
large mammal. On their final host female mate and then engorge. Following the final blood meal, adult 
females ‘are dropped to the ground to lay eggs (Morel, 1980). 
 
 
2.4. Pathogenic role of ticks 
 
The pathogenic effects are associated with the feeding mechanism of the parasite which is ideal for both 
penetrating the skin and transmitting micro-organisms.The effect of ticks on host species can be 
dividing into cutaneous and systemic effects (Radostits et al., 2007). 
 
In cutaneous infection the sites of tick bite local dermal necrosis and haemmorrage occur, followed 
by on inflammatory response, dermal necrosis is sufficient to damage the hide. Tick bites wounds 
can become infected with staphyloccocus bacteria causing local cutaneous abscess or pyaemia. 
Heavy tick infestation can result in significant blood loss, reduced productivity, reduced weight 
gain, and can cause restlessness (NMA, 2008).  
 
In the systemic effect blood feeding habit of ticks are important as vectors of animal disease 
transmitting a wide range of pathogenic viruses, rickettsia, bacteria and protozoa (Urquhart et al., 
1996). 
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2.5. Clinical signs  
 
When the animals are feed by tick, it will result local inflammation, edema, hemorrhage, irritation, loss 
of appetite, depression, debilitation, weakness, ulceration, anemia, development of myiasis, annoyance, 
restlessness, loss of weight, and tick paralysis (FAO, 1998).Tick paralysis is a flaccid ascending 
paralysis that occurs in a wide range of vertebrates after attachment of one or more ticks (Drummond, 
2007). 
 
 
2.6. Economic importance of ticks 
 
Ticks are causing great economic losses to livestock, and adversely affect livestock hosts in several 
ways (Rajput et al., 2006). Loss of blood is a direct effect of ticks acting as potential vector for 
haemo-protozoa and helminth parasites. Blood sucking by large numbers of ticks causes reduction 
in live weight and anemia among domestic animals, while their bites also reduce the quality of hides 
(Lefevre et al., 2010). 
 
 
2.7. Prevention and control of tick parasites 
 
Treatment of hosts with acaricides to kill attached larvae, nymphs, and adults of ixodid ticks and larvae 
of argasid ticks has been the most widely used control method (Seifert, 1996). There are 4 methods are 
now available to control ticks; these are treating with acaricidal drugs, pasture spelling, vaccinations 
and use of tick resistant cattle (Decastro, 1997). 
 
Individual animals can be effectively treated by the applications of any one of a number of acaricides 
applied either as a spry or by dipping. Both dipping and spraying are recommended for the control of 
ticks, complete wetting of the animals, which can only be effected by dipping, is essential if eradication 
is to be undertaken. The use of pour-on applications, which allow a longer period between treatments, 
and of ivermectin, will necessitate to control and eradication techniques (Torell et al., 2003). Pasture 
swelling and rotational grazing have been shown to be capable of greatly reducing the tick population 
on farms in some areas (Michael, 2011). 
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3. MATERIAL AND METHODS 
 
 
3.1. Study area 
 
Kombolcha is located in North Eastern part of Ethiopia, at 11
o4’ 37”N and 39o44’42”E at a distance 
of about 375km from Addis Ababa. The area has an altitude range of 1500-1840 meter above sea 
level. The region is marked by numerous mountains, hilly, and sloppy areas, plateaus, rivers, and 
streams with three topographic categories 14% high altitude-Dega, 34% mid high land weina-dega, 
and 52% of low altitude-kola. The vegetation in the area changes with the altitude ranging from 
scattered trees and bushes to dense shrubs and bushes. The soil is mainly verity soil, which is deep 
clay soil. The area experiences a bimodal rainfall with a minimum annual rain fall of 750-950 mm 
and a relative humidity from 23.9-79%. The average monthly-recorded minimum and maximum 
temperature is 11.7
o
 and 23.9
o
 respectively (CSA, 2008). Livestock population of the area 
comprises 100,386 cattle, 12,975 sheep, 31,041 goats, 2,540 horses, 634 mules, 7758 donkeys, 
1,865 camels, 119,347 poultry (KWRDAPO, 2013). 
 
 
3.2. Study design 
 
A cross sectional study was conducted in randomly selected cattle’s for prevalence tick infestation. 
Information about the animals breed, sex, age, body condition, management system and origin of 
the study animals were gathered (Bitew et al., 2011) Cattle, which were included in the sample, was 
examined carefully for the presence or absence of ticks on their body parts. Then the collected ticks 
were carefully examined to group them in to their genera (Walker, 2003). 
 
 
3.3. Study population 
 
The study subjects were cattle of different breed, age, and sexes. The origins of these animals were 
from Ancharo, Gedera, Chefew, Thomas, and Tebissa kebeles. A total of 384 animals (local and 
cross breed) were randomly selected and examined. The age, sex, breeds and body condition scores 
of each animal were also recorded. 
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3.4. Sample size determination 
 
The sample size required for this study was determined according to Thrusfield (1995). Since there 
was no previous work done in this study area, 50% prevalence has been taken as expected 
prevalence for sample size determination. The other determinants considered in sample size 
determination have been 95% confidence interval and 5% desired absolute precision. Hence the 
sample size is estimated as  
 
 N=1.96
2
 pexp (1-pexp)   
              d
2
 
Where,    N=required sample size 
          Pexp=expected prevalence 
              d
2
=desired absolute precision 
                       n=(1.96)
2
 0.5(1-0.5) =384 
                              (0.5)
2
 
From the confidence interval d=5%=0.5 
Using the above formula, the minimum sample size will be about 384. 
 
 
3.5. Samples and sampling methods 
 
Ticks was collected manually from their attachment site in the host animal by using sampling bottle 
containing 70% alcohol for prolonged storage. Then, the sample was transported to kombolcha 
regional parasitology laboratory for the identification of the major ixodid ticks genera. According to 
Bitew et al., (2011) categorizing system, cattle were categorized into two age groups young and 
adult, breed (local and cross) and the body condition score divide as poor, medium and good 
(Ferguson (2011). 
 
 
3.6. Tick collection and identification 
 
After the selected animals were restrained properly, all visible adult ticks were collected from their 
body part manually by wearing gloves. They were preserved in 70% alcohol as described in Jana 
and Ghosh (2011). Then it was labeled with the date of collection, age, sex, breed, body condition 
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scores, origin and management system, and of the hosts. They were identified by using a 
stereomicroscope according to standard identification keys given by (Walker et al., 2003). During 
processing, the tick sample in each sampling bottle was transferred to a petridish, but unwanted 
foreign materials were removed.  
 
 
3.7. Data management and analysis 
 
The data obtained from history, clinical examination, tick identification and observations was 
entered to Microsoft worksheet excels. Then descriptive statistics was used to analyze the data using 
statistical package for social sciences (SPSS) software version 16. Chi-Square test (x
2
) with 
computed p-value of less than 0.05 was used to determine the statistical significance association of 
tick infestation rate with sex, breeds, ages, management, body condition score and origin.  
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4. RESULTS 
 
 
4.1. Prevalence  
 
In this study, 384 animals were examined. Among these 225 animals were local and 126 were cross 
breeds. The overall prevalence was calculated by dividing the number of positive samples by the 
total sample size and multiplied by 100. Then the overall prevalence of the tick is 192/384 (50%). 
The prevalence of ticks in young, and adult was found to be 83/192 (51.66%) and 109/192 (47.98%) 
respectively. With regard to sex variation it was 83/192 (50.92%) in female and 109/192 (49.32 %) 
in males animals. Variations in breed also were cross breeds; 83/192 (48.44%) and 109/192 
(52.20%) respectively.  
 
Based on their body condition score variation, Poor body conditioned, medium and good body 
condition animals were; 101/192 (64.74%), 45/192 (46.39%) and 46/192 (35.11%) respectively 
were stastically significant with χ2=29.387 and p-value = 0.000. According to their management, 
animals kept in extensive, semi intensive and intensive farming system were 82/192 (65.08%), 
63/192 (43.09%) and 47/192 (41.72%) respectively were statically significant ( χ2=21.632, and p 
=0.006).   
 
In terms of their origin the prevalence of animals which found in Ancharo, Chefew, Thomas, 
Gedera and Tebissa kebele were 36/192 (50%), 42/192 (53.16%), 24/192 (47.06%),63/192 
(47.73%) and 27/192 (54%) respectively were stastically non significant with χ2=2.823 and p= 
0.686 as seen in (Table 1). 
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Table 2.Prevalence of ticks with relation to different risk factors in both cross and local cattle in 
and around Kombolcha town. 
Risk factors Animals 
examined 
Animals  
positive 
Prevalence 
(%) 
P-value χ
2
 
Breed      
Local 225 109 48.44 0.744 1.955 
Cross 159 83 52.20   
Age      
Adult 211 109 51.66 0.045 9.742 
young 173 83 47.98   
Sex      
Male 221 109 49.32 0.674 2.339 
Female 163 83 50.92   
Body condition       
Poor 156 101 64.74   
Medium 97 45 46.39 0.000 29.387 
Good 131 46 35.11   
Management      
Extensive 126 82 65.68   
Semi-intensive 151 63 43.92 0.006 21.631 
Intensive 107 47 41.72   
Origin       
Ancharo 72 36 50   
Chefew 79 42 53.16 0.686 12.823 
Thomas  51 24 47.06   
Gedera 132 63 47.73   
Tebissa 50 27 54   
 
 
 
12 
 
4.2. Tick Identification 
 
Four general of ixodid ticks namely Amblyomma, Rhipicephalus, Hyalomma and Boophilus were 
identified in the study period. The total ticks collected in the study period Amblyomma, 
Rhipicephalus, Hyalomma and Boophilus was accounted 56.77%, 23.96%, 11.46% and 7.81 % 
respectively (figure 1).  
 
 
Figure 1 Identification of tick genera and their proportion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
56.77% 23.96% 
11.46% 
7.81% 
Amblyomma Rhipicephalus Hyalomma Boophilus 
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Table 2 prevalence of each tick genus on different factors 
Factor 
 
Categories 
 
No of 
positives 
Prevalence (%) χ
2
 p-Value 
 
 
AM 
 
 
RP 
 
 
HY   
 
 
BP 
 
 
Total 
Breed Local 83 26.56 8.85 4.69 3.13 56.77   
 Cross 109 30.21 15.10 6.77 4.69 43.23 1.955 0.744 
 Total 192 56.77 23.95 11.46 7.82 100   
Sex Male 109 33.85 11.98 5.73 5.21 56.77   
 Female 83 22.92 11.98 5.73 2.60 43.23 2.339 0.674 
 Total 192 56.77 23.96 11.46 7.81 100   
Age Adult 109 20.31 14.56 5.73 2.60 56.77   
 Young 83 36.46 9.38 5.73 5.21 43.23 9.742 0.045 
 Total 192 56.77 23.96 11.46 7.81 100   
BCS Poor 101 28.13 13.54 6.25 4.69 52.61   
 Medium 45 13.54 6.77 1.56 1.56 23.43   
 Good 46 15.10 3.65 3.65 1.56 23.96 29.387 0.000 
 Total 192 56.77 23.96 11.46 7.81 100   
Management Extensive 82 21.87 10.42 6.77 3.65 42.71   
 Semi 
intensive 
63 18.75 8.33 3.13 2.60 32.81 21.631 0.006 
 Intensive 47 16.15 5.21 1.56 1.56 24.48   
 Total 192 56.77 23.96 11.46 7.81 100   
origin Ancharo 36 8.85 4.69 2.08 3.13 18.75   
 Chefew 42 12.5 6.25 2.080 1.04 21.87   
 Thomas 24 8.85 2.08 1.56 0 12.49 2.823 0.686 
 Gedera 63 18.75 6.25 4.69 3.13 32.83   
 Tebissa 27 7.81 4.69 1.04 0.52 14.06   
 Total 192 46.76 23.96 11.45 7.82 100   
 
Keys:   AM= Amblyomma, RP= Rhipicephalus, HY= Hyalomma, BP= Boophilus 
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5. DISCUSSION 
 
 
In this study, the total tick infestation prevalence was found 192/384 (50%). This finding is greater 
than the reports of Kassa and Yalew (2012) with a prevalence of 33.21% in Haramaya district and 
Tesfaheywet and Simeon (2013) a prevalence of 16.0% in Benchi Maji Zone of the Southern 
Nations and nationalities of Ethiopia. In contrast to this, Nigatu and Teshome (2012) were reported 
a higher prevalence of ticks (89.4%) from Western Amhara Region.  
 
 Amblyomma, Rhipicephalus, Hyalomma and Boophilus were the four common genera of ticks 
encountered with a total prevalence of 56.77, 23.96, 11.46 and 7.81% respectively. 
 The genus Amblyomma (56.77%) was greater in prevalence in this study which agrees with the 
studies of Kassa and Yalew (2012),Tamiru and Abebaw (2010), Bossena and Abdu (2012) and 
Sileshe (1996) with a prevalence of 47.16, 60.1, 45 and 40% respectively. 
 
The proportion of tick infestation was higher in adult animals109/192 (56.77%) as compared to the 
young one 83/192 (43.23%). However, there was statically significant difference (χ2 =9.742 and p< 
0.05) and the higher proportion may be due to outdoor management and long distance movement of 
adult animals to search feed and water as compared to younger animals. Therefore, the chance of 
exposure is higher. This finding is also in agreement with the finding of Gashew (2010), Tiki 
(2011), who reported a higher proportion of tick infestation in adult cattle than younger.  
 
Local breeds 109/192 (56.77%) were affected more than the cross breeds 83/192 (43.23%) but with 
no statistical significance differences (χ2= 1.955 and p>0.05). This idea is disagreed with the idea of 
of Kassa and Yalew (2012) who reported the prevalence of tick infestation was significantly higher 
(P<0.05) in local breed cattle (58.18%) than cross breed ones (10.55%). The non significant 
variation in tick infestation of cattle of different breeds might be due to identical management 
system, supplementary feeding, sufficient tick control measures and good caring habit of the 
farmers. 
Male animals 109/192 (56.77%) were found more affected than female 83/192 (50.92%) animals 
with no statistical significance (P>0.05 and χ2 = 2.339). This result is concurred with the results of 
Tesfahewet and Simeon (2013) and Kassa and Yalew (2012) where the p-values were > 0.05. This 
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might be due to equal opportunities of oxen and cows to tick infestation in their production and 
allowed together in communal fields in their management condition.  
 
The prevalences were 52.61%, 23.43% and 23.96% in poor, medium and good body conditioned 
cattles. It appears with statistical significance association where the p< 0.05 and χ2= 29.387. Similar 
finding was indicated in Bossena and Abdu (2012). The higher prevalence of ticks in the poor body 
condition scores than medium and good could be due to less resistant to tick infestation and lack of 
enough body potential to build resistance.  
 
Cattle tick infestation was significantly (p< 0.05) higher in cattle kept under extensive production 
system (42.71%) than those kept under semi-intensive (32.81%) and intensive (24.48%) farming 
system. This finding is agreed with the finding of Tiki (2011). This situation might be due to regular 
washing of barns and animals, regular treatment of animals with acaricides will reduce the 
susceptibility of tick infestation in semi-intensive and intensive animals where as extensive cattle 
are move anywhere for feeding, staying and drinking, so susceptibility of tick infestation is higher. 
 
The highest prevalence (54%) of tick infestation was observed in Tebissa kebele followed by 
Chefew kebele (53.16%), where as the lowest prevalence of tick infestation was seen in Thomas 
kebele with a specific prevalence of (47.06%).The stastical analysis of the infestation rate of ticks 
showed as it there was no statically significant difference (p> 0.05) among the different farming 
system. This finding is agrees with the finding of Mekonnen et al. (2001). This might be due to the 
unrestricted movement of animals for searching of feed and water for long distance as well as due to 
the presence of careless owner. 
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6. CONCLUSION AND RECOMMENDATIONS 
 
 
From ectoparasites, ticks cause the greatest economic loss in livestock population by affecting on 
the health of animals, on the quality of hide and skins, on the productivity of the animals, on the 
economy of farmers and the country at large. Therefore, relevant data on the distribution of ticks is 
essential for the development of effective tick and tick born disease control strategies. Studying 
ticks on livestock under their natural conditions without any control measure is also useful for 
understanding the host parasite relationship and variation of tick population in different agro 
ecological zone. The distribution of ticks in and around Kombolcha town in this research is ranking 
first and second Hyalomma and Boophilus follow Amblyoma and Rhipicephalus. The study 
indicated that there was high tick infestation in the area. However, the attention given to the 
infestation had not been sufficient. The control method necessary for tick and tick born disease were 
selection of tick resistance cattle, acaricides treatment, appropriate livestock management, 
evaluation and incorporation of traditional practices. Therefore, effective tick control program 
should be formulated and implemented based on the distribution pattern of ticks and factors 
responsible for their distribution. To control and prevent ticks infestation the following 
recommendations have been forwarded; 
 Very good veterinary services should be present into the area. 
 Selection of tick resistance breeds for production activities. 
 Application of acaricides should be occurs in a regular manner.  
 Appropriate pasture management should be available.  
 Restrict animal’s movement from place to place. 
 Regularly cleaning of the animal’s house. 
 Regularly mow lawn grasses. 
 
 
 
 
 
 
 
 
 
 
 
 
17 
 
7. REFERENCES 
 
 
Aiello, S. E. and Mays, A., 1998. The merck veterinary manual. 8
th
ed. Merck and coted.Inc.,    
white house, NJ.USA. 
Andrew, H.A., Blowey, W.R., Boyd, H. and Eddy, G.R. 2004. Bovine medicine: Disease and 
husbandry of cattle. 2
nd
ed. Blackwell Publishing Company. 
Aymere, A. and Laike Maryam, K., 2006. Vector and rodents control for environmental health 
students, Jimma University, Pp.188-193. 
Bekele H (2002). Studies on seasonal dynamics of ticks of Ogaden cattle and individual variation in 
resistance to ticks in eastern Ethiopia. J. Vet. Med. 49(6): 285-288. 
Boden, E, (2005): Black’s veterinary dictionary, 21sted, London, A and B publisher limited book 
distributer. P. 314-389. 
Bossena, F. and Abdu, M. 2012. Survey on the Distribution of Tick Species in and Around 
AssosaTown,Ethiopia. Research  Journal of Veterinary  Science, 5:  P. 32-41. 
Bowman, D.D. 2003.Georgis’ Parasitology for Veterinarians.8th ed. Saunders. 
Central Statistics Authority (CSA) 2012/13. Ethiopia agricultural Statistical report on livestock and 
livestock characterstics. 
Chauhan, R.S. and Agrawal, D.K., (2006): Text book of veterinary clinical laboratory diagnosis, 
New Delhi: JAYPEE Brother medical publisher Ltd. P. 43-44. 
 
CSA. 2008. Compilation of economic statistics in Ethiopia. Addis Ababa, Ethiopia. Pp. 1-10. 
Cumming, G.S., 1999. Host distributions do not limit the species ranges of the most African ticks 
(Acari: Ixodida) Bulletin of Entomological Research, 89: 303-327. 
De Castro, J.J., 1997. Sustainable tick and tick borne  disease control in livestock improvement in 
developing countries. Veterinary Parasitology, 71: 77-79. 
Drummond, R.O., 2007. Tick borne livestock diseases and their vector. World Animal Review 
3.htm 
FAO, 2009.Faostat.data. http://faostat.fao.org/faostat/collections?subset of agriculture (accessed on 
Feb 20, 2012). 
Ferguson, J.D. 2011. Review of body condition scoring dairy herd. Available at: 
http://www.txanc.org/wp-content/uploads/2011/.../Body-Condition-Scoring.pdf  
[accessed on 23 November 2013]. 
18 
 
Food and Agriculture Organization of the United Nations (FAO). 1998. (Available at: 
http://www.fao.org/ag/AGA/AGAH/PD/pages/tick01.htm) [Accessed on 23 April 2014]. 
Gashew A. (2010). Seasonal dynamics and host preference of Boophilus decoloratus on naturally 
infested cattle in Jimma Zone, South Western Ethiopia. Ethiop. Vet. J. 18(1): 19-20. 
Gatenby, M.R., 2002. Sheep, revised edition.The Tropical Agriculturalist. CTA and Macmillan, 
Wageningen, Pp: 128-135. 
George, J.E., Pound, J.M., and Davey, R.B. 2004.Chemical control of ticks on cattle and the 
resistance of these parasites to acaricides.Parasitology. 129(7),p. 353-366. 
Getachew, T. 1995. Parasites of small Ruminants. In: Gray, G. D. and Uilenberg, G, 1998. Eds. 
Parasitological Research in Africa. 
Hendrix, C.M. 1998. Diagnostic Veterinary Parasitology, 2
nd
 ed. Mosby, An affiliate of Elsevier.  
Jana, D. and Ghosh, N. 2011.Essentials of Veterinary Practice. 1
st
ed. Daya  publishing house.  
Kassa, S. A. and Yalew, A. 2012.Identification of Ixodideticks of cattle in and around Hararamaya 
district, Eastern Ethiopia. Scientific Journal of Crop Science, 1(1), P. 32-38. 
Kombolcha Woreda Rural Development and Agricultural Planning Office (KWRDAPO).  2013. 
Lefevre, C.P., Blancou, J., Charmette, R. and  Uilenberg, G. 2010. Infectious and Parasitic diseases 
of livestock: 1
st
 ed. Vol.2 French Ministry of Culture-Center National Du. Lavoisier. 
Lodos, J., Boue, O., and Fuente, J.A. 2000. Model to simulate the effect of vaccination against 
Boophilus ticks on cattle. Veterinary Parasitology, 87(4), p. 315-326. 
Madeira, N.G., A.F.T. Amarante and C.R. padvani, 2000. Diversity of ectoparasites in sheep flocks 
in Sao Paulo, Brazil. Tropical Animal Health and Production, 32, 225-232. 
Marquardt, W.C., Demaree, R.S., Grieve, R.B. 2000.  Parasitology and Vector biology. 2
nd
 ed. 
Sandiago: Harcourt Academic press. 
Maximov, V.I. 1982. A series of practical studies of Helments, Arthropods and Protozoa of 
domestic animals.DebreZeit, Ethiopia. Pp. 76-80. 
Mekonnen S, Hussien I, Bedane B (2001). The distribution of ixodid ticks in Central Ethiopia. 
Onderstepoort J. vet Res. 68: 243-251. 
Michael, L. L. 2011. The Merck Veterinary Manual for veterinary professionals. Merck Sharp 
&Dohme Corp., a subsidiary of Merck & Co., Inc., Whitehouse Station, N.J.,USA. 
Morel, P., 1980. Study on Ethiopian ticks (Acari, Ixodidae). Republic of  France, ministry of 
foreign affairs, French vet. Mission, Addis Ababa, C.J.M.V.T, Pp. 21-32. 
19 
 
Nigatu, K. and Teshome, F.  2012.  Population dynamics of cattle ectoparasite in western   Amhara 
National Regional State Ethiopia. Journal of Veterinary Medicine and Animal Health, 4: 
p. 22-26. 
NMA (National Metrological Agency), 2008. SNNP Metrological office. 
Radostits, M.O., Gay, C.C., Hinchcliff, W.K and Constable, D.P. 2007. Veterinary Medicine: A 
Text book of the disease of cattle, horse, sheep, pigs and goats. 10
th
ed. London: Sounder 
Elsevier.  
Rajput, I. Z., Hu, S., Chen,W., Arijo,G. A., and Xiao, C. 2006. Importance of ticks and their 
chemical and immunological control in livestock.Journal of Zhejiang University Science 
B.7 (11), p. 912-921. 
Richard, W. 1997. Veterinary entomology, 1
st
 edition, Chapman and hall: London, UK, Pp. 96-139. 
Seifert, S.H.H ., 1996. Tropical Animal Hearth, 2
nd
 edition, London, Kluwer academic publishers, 
Pp. 56-64. 
Sileshe, M. 1996. Epidemiology of ticks and tick-borne diseases in Ethiopia: Future research needs 
and priorities. In: Irvin A.D., McDermott J.J. and Perry B.D. (eds), Epidemiology of 
Ticks and Tick-borne Diseases in Eastern, Central and Southern Africa. Proceedings of a 
Workshop Held in Harare, 12–13 March 1996. ILRI (International Livestock Research 
Institute), Nairobi, Kenya.  
Tamiru T. and Abebaw G. 2010. Prevalence of ticks on local and cross breed cattle in and around 
Asella town, southeast Ethiopia, Ethiopian Veterinary Journal, 14 (2), p. 79-89. 
Taylor, M.A., Coop, R.L. and Wall, R.L. 2007.Veterinary Parasitology. 3
rd
 ed. Singapore: 
Blackwell publishing Hongkong.  
Tesfaheywet, Z. S. and Simeon, H.O. 2013.Prevalence of ectoparasite infestations of cattle in Bench 
Maji zone, southwest Ethiopia. Veterinary World, 6(6), p. 291-294. 
Thrusfield, M. 2005. Veterinary epidemiology, 3
rd
 ed. Blackwell publishing, London. 
Tiki, B. and Addis, M. 2011. Distribution of Ixodid Ticks on Cattle in and Around Holeta Town, 
Ethiopia.Global Veterinary,7(6), p. 527-531. 
Torell, R., Bruce, B., Kvasnicka, B. and Conley, K., 2003. Methods of Determining Age of 
Cattle.The University of Nevada, Cattle Producer's Library - CL 712. 
Urquhart, M.G., Armour, J., Duncan, L.J., Dunn, M.A. and Jennings, M.F. 1996. Veterinary 
parasitology. 2
nd
 ed. UK: Blackwell science Ltd.  
20 
 
Walker, A.A., Bouatour, A., Camicas, J. L., Estadapena, A. A., Harok, I.G., Hatif, A. A.,Pegram, R. 
G.,andPreton, P. M. 2003. Ticks of domestic animals in Africa: A guide to identification 
species. The University of Edinburgh, UK. 
Wall, R. and Shearer, D., 2001. Veterinary ectoparasites: Biology, Pathology and Control. 2
nd 
ed. 
Blackwell science. 
Zajac, A. M. and Conboy, G.A., 2006.Veterinary Clinical Parasitology, 7
th 
ed.Blackwell Publishing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
21 
 
8. ANNEXES 
 
 
Annex 1. Data collection and result recording format 
 
S.No Date of 
collection 
Breed Age Sex Body 
condition 
score 
Number of ticks 
collected on the half 
body parts of cattle 
Results/name 
of the 
identified  
ticks 
        
        
        
        
        
 
 
Annex 2.Identification criteria for different types of ticks 
 
Characteristics Amblyomma Rhipicephalus Hyalomma Boophilus 
Ganthosoma Long Short Long Short 
Basis capituli Rectangular 
dorsally 
Hexagonal 
dorsally 
Rectangular 
dorsally 
Hexagonal 
dorsally 
Coxae I With two spurs With two spurs Bifid Bifid 
Festoons Present Present Present/absent Absent 
Ornamentation 
of scutum 
Ornate inornate Ornate/ inornate inornate 
 
Source: Walker (2003) 
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Annex 3.Age classification format 
 
Age classification based on the study conducted by Bitew et al., (2011) in Prevalence of bovine 
trypanosomosis in selected areas of JabiTehenan district, West Gojam of Amhara regional state 
1-3years= young 
>3years =adult 
 
Annex 4 Body condition scoring 
 
Thin=poor 
 
score1 Emaciated; starving and weak; the entire body is extremely thin, and all 
skeletal structures are prominently visible. No muscle tissue is evident and no 
external fat is present. All the .skeletal structures are visible and very sharp to 
the touch. The hair coat appears to be very dull. Survival during stress is 
doubtful 
Score 1.5 Very thin, somewhat emaciated; The vertebrae along the top line are 
prominent. The hooks and tail head are visually less prominent. There is no fat 
around the hip bone and pin bone and tail head 
score2 The animal is thin. The vertebrae along the top line are prominent. Muscle 
tissue is evident, but not abundant. Individual vertebrae can be felt, but are not 
as sharp. The short ribs can be identified individually when touched, but they 
feel sharp rather than very sharp. Individual ribs can be identified visually. 
There is some tissue cover around the hook and tail head.  
 
Optimum=medium 
score2.5
 4 
Individual ribs noticeable but overall fat cover is lacking; increased 
musculature through shoulders and hindquarters; hips and short ribs feel 
slightly round versus sharp. 
Score 3 3 Increased fat cover over ribs, and ribcage is only slightly visible. Muscle 
tissue is nearing the maximum. Generally only the 12 and 13 ribs are 
23 
 
individually distinguishable. There are obvious fat deposits behind the front 
shoulder. Areas on each side of the tail head are fairly well filled but not 
rounded 
Score 3.5   Back, ribs, and tail head slightly rounded and feel spongy when palpated 
Fat=good  
 
Score 4 Moderately fat the bone structure is no longer noticeable. The skeletal 
structure is difficult to identify. Individual short ribs cannot be felt even with 
firm pressure. Folds of fat are beginning to develop over the ribs and thurl 
area of the animal. Fat cover around the tail head is evident on both sides as 
slight "rounds" that are soft to the touch. 
 
Score 4.5 Fat; very fleshy, squared appearance due to excess fat over back, tail head, 
and hindquarters. Individual short ribs cannot be felt even with firm pressure. 
Mobility may begin to be restricted 
Score 5 Very fat or obese - The animal has a "blocky" appearance. The bone 
structure is not noticeable. The back bone has a flat appearance and cannot 
be felt even with pressure. Folds of fat are apparent over the ribs, thurl and 
thighs. The hip bones and tail head to pin area on both sides are completely 
buried in fat. The animal's mobility is impaired by the large amounts of fat 
 
   Source: Ferguson (2011) 
 
 
 
 
 
 
 
 
 
 
24 
 
9. DECLARATION 
 
 
I, the under signed, declare that the information presented here in my thesis is my original work, has 
not been presented for degree in any other university and that all sources of materials used for the 
thesis have been duly acknowledged. 
 
Name: Kindalem Bayew 
Signature: ____________________ 
Date of submission: ____________ 
 
 
This thesis has been submitted for examination with my approval as university advisor. 
Name: Dr. Tewodros Fentahun 
Signature: _______________________ 
